LIST OF FIGURES AND TABLES
The contributions of the four states to the basin, and the area of the basin falling within each state, vary considerably as shown in Lesotho is by far the most significant in terms of its contribution, especially related to the area of the basin that falls within its territory. South Africa, with the largest area of the basin within its territory, also makes a significant contribution to the runoff.
Legislative and institutional background
The institutional and legal frameworks also vary considerably between the four basin states; however, there is one factor consistent to all: state political and legislative frameworks are considered to be in a transition period in all countries. The 1994 political transition in South Africa has led to an entirely new Water Act and a change in the delivery and management of water services (following local government restructuring).
Botswana's institutional framework is based on its 1991 Water Master Plan 4 , which is currently under review. Both Lesotho and Namibia are in the process of water sector improvements.
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All four states are signatories to the SADC Revised Protocol on Shared Watercourse Systems (2000) , which was initially adopted in 1995 and then revised in 2000, in order that its provisions were brought in line with those of the United Nations Convention on the law of the non-navigational uses of international watercourses (1998) . The Protocol makes provision for management institutions for shared watercourses, and sets out five components that limit use of international watercourses. They are as follows:
• Balancing development with conservation
• Inter-state co-operation
• Equitable sharing of water resources
• Developing compatible national systems
• Notification of emergencies
While the practical applicability of its provisions regarding the allocation of international waters remains in question, the Protocol provides the guiding principles for equitable and sustainable allocation of international waters in the SADC region. As such, and because all four basin states are signatories to the Protocol which is now in force, it is the overarching framework for the management of international waters in the Orange-Senqu basin. This framework should provide the basis for "a harmonized legal regime for the Orange River in which the revised SADC Protocol, the ORASECOM agreement and the national legislative arrangements for the four countries fit logically together".
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Each basin state has its own legal, policy and institutional framework governing the use of both national and international waters, adding significant layers of complexity to water management at basin level. Furthermore, the four states vary considerably in both economic power and levels of development, often with highly divergent needs in terms of the use of the waters of the Orange-Senqu basin. It is therefore essential that the existing institutional framework be mapped nationally and internationally in order that the levels of complexity can be clearly understood.
It is important to understand the historical context in which these institutions were devised and developed. The major development projects were conceived at a time when public Final 4 participation, and environmental investigation were not carried out routinely for large development projects. Moreover, the political context was heavily influenced by the South African apartheid government, and was subject to the controversies and issues generated by that context. As a result, the older institutions established in the Orange-Senqu basin reflect the context in which they were formed. This has generated significant controversy with (often vociferous) criticism from international NGOs, environmental and social activists and the media. The current institutional framework should be examined in this context in order to be able to inform the development of an institutional framework that is robust enough to address these issues, and flexible enough to incorporate the lessons learned, both from the past, and through the development of a new integrated institutional structure.
Approach and Methodology

Approach
An institutional scan was conducted which identified the relevant institutions at the various scales within the four ORASECOM partner countries. The inter-relationships between these institutions were then mapped to provide an indication of the institutional landscape in which ORASECOM operates. Significant infrastructure projects in the basin, which have an impact on the current institutional structures, were also examined. These structures were then evaluated in the context of current thinking in international river basin management (IRBM) institutional structures.
Extensive studies of IRBM structures across the globe in the last two decades have revealed a number of lessons to be learned in building effective institutional structures for international basins. It is these lessons that have formed the background principles for international instruments such as the SADC Protocol. The Orange-Senqu institutional structure was evaluated in the context of these criteria.
Methodology
A review of documentation was conducted of institutional arrangements, policy and legislation in each of the four basin states, in order to map the existing institutional situation and document any currently ongoing and future changes. Institutional framework diagrams were produced for each basin state and for the basin as an international entity.
Following the evaluation in the context of current IRBM research, the institutional map was redrawn to reflect the necessary adjustments to the structure in order to address the Orange IWRMP South Africa has by far the highest total GDP, though it is comparable with Botswana on a per capita basis. Lesotho has the lowest GDP and together with garments, the export of water forms the majority of its export revenue. Namibia is the most arid of the four basin states, and is also the furthest downstream, however it only has a small percentage population living in the basin. The dominant nation in the basin, in terms of resident population, basin area coverage and economic power, is South Africa 6 . All basin states are considered developing countries, ranging from 119 to 145 (out of 177) on the UN Human Development Index. All except Namibia have marginally negative population growth rates, mostly thought to be as a result the prevalence of AIDS.
Namibia's population growth rate is only marginally positive, indicating that future demand will be driven primarily by factors other than demographics.
Negotiations over the waters of the Orange-Senqu Basin have been ongoing between various combinations of the basin states since the 1980's resulting in a variety of bilateral and multilateral arrangements, as indicated in the next section. It is important to note that there are comprehensive and specific management provisions for the LHDA in the Treaty, while the functions of the TCTA, which are similar to those of the LHDA, "are provided for in considerably less detail and no attention is given to downstream responsibilities" 8 . This is an indication of the significant power inequalities between the two states, and also raises the issue of the exclusion of Namibia and Botswana from the Treaty despite the fact that the LHWP has a very significant impact on the waters of the Orange-Senqu Basin 5 .
Development history
3.2.1
The Orange River Development Project (ORDP) 9 The ORDP has its roots in the 1920s, when proposals were put forward to the South African government to use the waters of the Orange River in various irrigation projects.
These were considered prohibitively costly, until the 1950s, following the National Party electoral victories through the late 1940s and early 1950s. The subsequent capital outflow from South Africa, as a result of the Government's apartheid policies, prompted the formulation of a comprehensive development plan for the Orange as strategy to attract investment. The plan, which was hastily compiled in the early 1960s by the then Department of Water Affairs, was formulated under considerable political influence.
Its objectives were as follows:
• To provide irrigation for agriculture
• Municipal water supply provision
• Hydro-electric power generation
• Flood prevention
• Creation of recreational facilities
• Population settlement in the basin (mainly white farmers)
• Employment opportunities
• Regional economic stimulation through water and agriculture-based industry Because of the haste in which the planning was conducted, many of the required studies were superficial and public participation was highly limited (which was in line with Government policy at the time), and only whites in the area were notified and compensated for the negative impacts of the project.
Although significant design changes were also required as a result of the rapidity of the This situation lends a sense of urgency to the formulation and implementation of the IWRMP, since it could address many of these issues, at both local and international level, through a legislative and institutional framework that will address these concerns.
3.2.2
The Lesotho Highlands Water Project (LHWP)
The Lesotho Highlands Water Project, was the largest infrastructure project in Africa, and was first conceived in the 1950s, when it became clear that the demand for water from the During construction, the influx of thousands of people into the area brought AIDS, prostitution and alcoholism to previously isolated communities. Furthermore, in certain cases, resettlement did not take place before construction began leaving many displaced people homeless, and the process to recreate lost livelihoods has been slow and inconsistent. There was also significant loss of arable and grazing land as a result of large-scale inundation.
Assessing the likely environmental impacts of the project has been complicated, partly because the national legal and institutional arrangements were not in place at the start of To a certain extent, the difficulties experienced by the LHWP can be traced back to institutional problems. Resettlement and compensation are recognised as being 13/11/2007 Final 14 extremely contentious issues in all big dam projects. International experiences indicates a need for high levels of political will, staff capacity, funding, community participation and development opportunities for there to be any measure of success. In the case of the LHWP project it has been argued that, from the start, political will was not sufficient as the award-winning engineering components always appeared to receiver higher priority than the social aspects; that capacity was inadequate and was not enhanced in a timely manner; that budgets for development projects, notably health and agriculture, were insufficient and that "inability to allocate expenses between the governments of South Africa and Lesotho" adversely affected implementation of resettlement and other programmes. This experience points to a need for the institutional aspects of multinational projects to be very carefully hammered out well in advance of project implementation.
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Looking ahead, there is increasing evidence that the implementation of water demand management practises in South Africa could significantly reduce the amount of water needed from Lesotho, and that further phases of the project may not be necessary.
Currently, however, a feasibility study for Phase 2 of the LHWP is underway. If this is to serve the needs of the Lowlands of Lesotho new institutional arrangements will need to be considered for bulk water supply management.
Some of these issues discussed above can be addressed in a more integrated manner through the IWRMP, and it is therefore important to learn from the problems that this project has generated, in order to improve the effectiveness, sustainability and equity in the implementation of other projects on the Orange-Senqu Basin. Consequently, these institutions must be included in any discussion of Lesotho water management policy and practise.
Internally, a significant policy framework for water resources is the National Environment Policy (NEP) of 1998. This document sets out the policy and strategy provisions for integrated water management, with strong commitment to environmental sustainability and protection. It includes strategies for demand management and pollution control, as well as providing for the development and enforcement of water quality standards, and the protection of the environment and delicate ecosystems.
The NEP, and the subsequent Lesotho Environment Act (2001) The Department of Water Affairs is the implementing institution for the Water Act (1978) and is generally responsible for water sector administration, policy and data collection.
The supply of water to rural communities is the responsibility of the DRWS, while the WASA was established as a parastatal, to manage water supply to urban areas. The Local Government Act (1997) provides for local government structures to eventually take responsibility for the delivery of water services, but this is a long way from implementation.
Comment
Whilst it appears that Lesotho has a modern water management framework, there are two significant issues that affect the implementation of this structure. The first is that the policy, legislative and institutional frameworks are in the initial stages of transformation to a more integrated framework. The second is that the technical capacity to implement this framework is limited in Lesotho. This situation could affect Lesotho's contribution regarding the use of this basin at international level, if much of its available technical capacity is concentrated on local issues.
South Africa
The major changes in South Africa's political regime in 1994 carried through to water management issues in the sense that riparian rights (ownership) were removed from private individuals, and the national government, through the Ministry of Water Affairs and • To establish the national framework for the protection, use, development, conservation, management and control of South Africa's water resources.
• To establish the framework for the formulation of catchment management strategies.
• To provide information to the public.
• To identify opportunities and constraints (given that South Africa is considered an arid country and that water resources are limited).
Under the NWA, the NWRS must also contain objectives for the establishment of institutions to manage water and determine the inter-relationship between those institutions 18 . Although strategic frameworks for the management of most of the WMAs have been prepared by the DWAF (in the form of an Internal Strategic Perspective or ISP document), these do not fulfil the terms of the NWA, in the sense that they must be prepared by the CMAs, which are considerably more representative of the stakeholders of the area than the DWAF. The NWA provides that stakeholders, especially previously disadvantaged and marginalised stakeholders, must have the capacity to participate effectively in water management; a time-consuming process. Capacity is also an issue with regard to the WSAs, and infrastructure is often obsolete or in bad repair.
Furthermore, there are constraints with regard to the implementation of the Ecological
Reserve according to the NWA, as well as the licensing system, under which all existing uses must eventually be documented and review according to the provisions of the NWA.
These two processes are both enormous and costly exercises, which must also be integrated, and then managed by CMAs, which will be newly formed organisations. Given that there are five WMAs within South Africa that relate to the Orange basin, and at least 20 WSAs, including the powerful Gauteng Municipalities governing the cities of Johannesburg and Pretoria, South Africa's institutional structure in the context of the Orange-Senqu Basin, is highly complex. As a result, at international level, the protracted time frame in which these processes are taking place, and the complexity of the institutional structure could impact on the implementation of an adequate integrated management strategy in the international context.
Botswana
The principal institution for the management of water resources in Botswana is the Ministry The Water Apportionment Board (WAB) is a quasi-judicial body, which is responsible for the administration of water use licenses and rights. The Minister of MRWA appoints its members, who include representatives from other Ministries, but in practice it is operated by the DWA, whose Director is the WAB Secretary and Water Registrar. All major water abstractions from surface and groundwater resources must be approved by the WAB, and major mines are required to produce bi-annual reports on water quality. The DWA also began producing these reports for the groundwater supply to major villages in 1991. Community based formal structures include the kgotla, which is in essence a Community Meeting Forum. Disputes over water supply or water requirements in the rural areas may be addressed in such fora.
Comment
Botswana is a dry country, and surface water resources, particularly in the area of the Orange basin, are limited. National institutional arrangements for water management are fairly cumbersome, with some significant areas of overlap; both the legislation and institutional structures are now more than 15 years old, and require updating. It is also important to note that Botswana's institutional arrangements do not reflect the catchment as a management unit, although the Water Apportionment Board is involved obliquely at the catchment level. This structure, and the legislation that establishes its institutions, requires extensive review and coordination, as well as the establishment of the catchment as the management unit. The NWMP is currently under review, and this should be coordinated with the IWRMP in order to maximise the coordination of the national structure at international level, especially given that Botswana's major surface water resources are shared watercourses.
Namibia
Under a United Nations mandate, until 1990, Namibia was a protectorate under South African stewardship. As a result, much of the earlier legislation applicable in Namibia has its origins in South Africa. Technical support to the BMCs will be provided by the Water Resources Management Agency (WRMA), which falls within MAWRD, and will also be the regulating authority. The BMCs, with the support of the WRMA, will be responsible for the formulation of management plans at the level of the basin and incorporating extensive stakeholder participation. These plans will then be coordinated by the Policy and Strategy Unit (PSU), which will be responsible for overall national planning and policy formulation. The PSU will also provide the guidelines for all BMC plans.
Finally, the Water Advisory Committee (WAC) will be established to advise the Minister on all aspects of water resource management. All BMCs will be represented on the WAC. 
Comment
The proposed structure represents an integrated management framework at catchment level in Namibia. This requires a significant revision of outdated structures, and the policy and legislation that established them. However, it is modelled on the South African structure, which is complex and has already had considerable problems in its implementation. The concern therefore, is Namibia's capacity to implement the Bill, given the problems South Africa, considered to be generally better funded and with greater technical capacity, has already had 5 .
For the IWRMP for the Orange-Senqu Basin, however, the current and ongoing transformation of Namibia's institutional structure at national level represents an opportunity to integrate with international principles of water management in a process concurrent with the revision of international structures for improved management of shared watercourses. This could save costs and also represents the possibility for Namibia to take into account issues raised in the South African transformation.
International Structure
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Mi n i s t r y o f F i n a n c e a n d D e v e l o p m e n t P l a n n i n g • Sustainable access to clean water and sanitation, especially for the poor
• The planning and management of water resources as a basis for cooperation and development at national and regional level
• The protection of ecosystems, biodiversity and wildlife
• The cooperation on shared rivers of basin states
• Addressing the threat of climate change
• The improvement of sustainable agricultural production and food security through enhanced irrigation and rain-fed agriculture .
These international institutions provide the setting for multilateral institutions for established for a specific set of conditions, such as the equitable use of the shared water of the Orange-Senqu Basin.
The Orange-Senqu River Commission (ORASECOM)
ORASECOM is considered an international organisation with an international and national legal personality. While it does provide a forum for discussion between the basin states and is empowered to advise their governments on technical issues relating to the OrangeSenqu Basin, it is not directly aligned with the principles of international water management outlined above, specifically to the SADC Protocol the waters of the basin. Furthermore, the Commission does not set out criteria for equitable allocation, which is subject to negotiation at political level, and if there is no agreement within the Commission about a proposed project, it is also subject to negotiation at political level.
Comment
The current structure of ORASECOM therefore contradicts the integrated framework provided for in the broader international instruments, specifically the SADC Protocol, which is binding on all four of the Orange-Senqu basin states. As it is currently structured, ORASECOM essentially provides a forum for discussion on basin issues and operates as a funding coordinator.
Current international water management research has generated some key criteria which IRBM organisations should fulfil, in order that they improve the effectiveness of the management regime of the basin in terms of sustainability and equity. In the following paragraphs, the existing structure of the Orange-Senqu Basin will be evaluated against those criteria, as a basis for discussion in terms of improving the effectiveness of the implementation of the IWRMP. The key characteristics of integrated management organisations are as follows 25, 26 :
• Provision of a common forum for meeting -in order that issues can be discussed regularly among representatives from each basin state and to promote understanding between the relevant parties.
• Promotion of information sharing among the relevant states and organisations -in order that a catchment-wide database can be maintained, and historical data stored.
• An adaptable management structure incorporating participation at deeper than state level -to allow for changing conditions in the basin and emerging data, as well as some degree of public participation. This will enhance the effectiveness of the implementation of a management plan.
• The existence of a coordinated water resource management plan -to ensure that realistic management objectives are met in a basin-wide context.
• Adequate financing and the ability to secure funding from donor agenciesfinancing of the organisation itself will ensure continuity and effective operation, 24 Studies include the Global International Waters Assessment (GIWA) a series of case studies conducted through UNEP, the NeWater project (EU project to develop and international basin management toolkit), the • Clear and flexible water allocation criteria -clear allocation schedules and quality standards that incorporate the changing conditions of the basins, as well as providing for extreme events.
• Equitable distribution benefits (and the costs) of water use throughout the basindistributing the benefits of water use rather than dividing the water itself lends flexibility to allocations and the ability to manage changing basin dynamics, as well as facilitating management of the system as a whole.
• Clear and effective conflict resolution mechanisms -in order that, when disputes arise, the management objectives of the basin are not compromised.
Potential discussion issues for ORASECOM in the context of these characteristics
ORASECOM does provide a forum for discussion of basin-related issues among the member states. Currently these meetings are limited in number and for state representatives only. While this addresses the promotion of understanding between parties, the limited number of meetings may not be sufficient for a basin with the degree of complexity of the Orange-Senqu, especially considering that national institutional structures are currently in a state of transformation or review, as noted earlier.
International experience suggests that there is a need to move fairly rapidly from limited meetings to the creation of a forum that allows for more frequent exchanges of views and information.
While ORASECOM supports information sharing among the basin states, and the annual meeting is a discussion forum at which information would be communicated, a more systematic approach to information sharing could significantly reduce communication costs. An issue for discussion with ORASECOM may be to create a database to be housed at ORASECOM that can be accessed at different levels, by different users. The parameters for what information is shared, when it is shared and with whom it is shared would then need to be established.
In order to ensure flexibility and deeper participation, bringing ORASECOM into alignment with the provisions of the SADC Protocol, it is important to review the state-level ORASECOM is able to secure donor funding for basin projects, it has done so in the case of the IWRMP, but the organisational funding is not clear in the absence of a Secretariat.
The organisational costs should not necessarily be borne equally by the basin states, but based on the distribution of benefits of use of the basin, including cost recovery from users within each nation. The costing structure for the Secretariat, and any potential future aspects of ORASECOM is therefore an issue for further study.
The ORASECOM agreement states that equitable utilisation should take place in accordance with the SADC Protocol principles. These principles were generated at international level and are effectively allocation principles rather than practically applicable guidelines in the basin-specific context. Therefore, ORASECOM could support the implementation of the IWRMP, as well as make a significant contribution to the management of international waters generally, by initiating a participative process to establish basin-specific allocation criteria.
The concept of equitable distribution of the benefits of water use, rather than distribution of the water itself is relatively new, and as such, in-depth study is required to assess the benefits of water use on this basin in an integrated manner. The implementation process of the IWRMP could address this. Allowing for different levels of dispute could be less costly -addressing smaller issues at the SADC Tribunal may be prohibitively costly. The required level of technical expertise necessary to address disputes is also an issue that could be dealt with more effectively by a more flexible structure (such as an expert panel), which ORASECOM could call upon if necessary.
Conclusions
ORASECOM provides for interaction at state level only, and does not at this stage have adequate measures to support the implementation of an integrated management plan, incorporating basin-wide issues. Coordination between international organisations in the basin, as well as mechanisms for the incorporation of issues below state level, require extensive discussion and review in order to improve the level of integration in the current structure. Figure 5 -1 sets out a structure that could serve as a basis for such discussion.
Such a structure would require the revision of the terms of the ORASECOM agreement as well as changes to the structure of the LHWC and the PWC.
This potential structure requires the formation of a permanent Secretariat, as well as a Coordination Unit, to ensure adequate links between ORASECOM and the LHWC and PWC. The coordination unit could consist of a high-level panel of various disciplines, so as to be able to address political, legal, social, technical and environmental issues, and should also include representatives from a coordination body within the LHWC and the PWC. The coordination unit could be permanent or semi-permanent, in the sense that the relevant member expert panel could be called on when necessary, and able to assemble the required staff for any detailed investigation required. The composition of the coordination unit would need to be agreed upon by the member states, and potential staff identified in detail as part of the formation of the unit. The unit would also require adequate funding in order to ensure its operational effectiveness and continuity. The unit could be responsible for the on-the-ground implementation of the IWRMP, and report regularly to the Secretariat. The Secretariat should be responsible for the operation and maintenance of the basin-wide database, but this may already have been taken into account, since the structure of the Secretariat, which is currently being formed, is not yet known and understood.
High-level state meetings could still be held on an annual basis in terms of the ORASECOM agreement, but including permanent ORASECOM structures could improve the speed and effectiveness of ORASECOM's reaction to issues raised.
ORASECOM is probably the most complex river basin organisation in Southern Africa, because it involves so many riparians, and existing, often highly elaborate bilateral schemes, without necessarily having jurisdiction over these schemes 27 . Given this complexity, an adaptable management structure is essential in order to be able to implement the Integrated Water Resource Management Plan. 
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RECOMMENDATIONS FOR PHASE 2
The implications of changes to national systems
The "Legal Aspects" report has identified specific requirements (in terms of national legislative changes) for effective implementation of the IWRMP. If these are implemented, the institutional structures established by the legislation, will also change. Furthermore, given that two of the basin states' institutional and legislative frameworks are already under review, and all are considered to be in a state of transformation, an ongoing investigation of the impacts of these changes should be carried out through Phase 2.
Administrative and coordinating bodies
As mentioned, there are unconfirmed reports that the process of establishing a secretariat in ORASECOM is underway. It is essential that clear roles and responsibilities of the Secretariat are defined and supported by agreement between the parties. These should be assessed in Phase 2, and agreement between the parties facilitated accordingly.
Furthermore, the structure and functions of the coordination unit that has been suggested in this report could be investigated in Phase 2, following a clear understanding of the nature of the Secretariat. A structure such as this, would require wider participation, and therefore would need to incorporate a detailed basin-wide stakeholder identification
process.
An analysis such as this should also include an investigation of the potential for similar structures in the LHWC and PWC, in order that a transparent, collaborative structure that flows both ways can be established. This could create a link between ORASECOM, the LHWC and the PWC, in order to improve the level of integration, thus improving the effectiveness of the IWRMP.
Organisational funding
If these administrative and coordination bodies were permanent within ORASECOM, they would require funding. Costs of these bodies should not necessarily be equally distributed across the basin states, but could be based on relative benefits of the use of water. In any event, the Secretariat currently being established would require funding and therefore an analysis of potential cost structures would be necessary in Phase 2. A link with an analysis of the benefits of the use of water throughout the basin could also inform the criteria for equitable allocation. 
Allocation criteria
The ORASECOM agreement states that the definition of equitable use should follow that set out in the SADC Protocol. The criteria set out in the Protocol are necessarily vague, since they relate to all basins in the SADC region. Conditions are different in each basin, and, as such, it may be more practical to develop basin-specific criteria. This would improve the flexibility of the allocation criteria, as well as their adaptability in changing
conditions. An investigation for the quantity and quality of allocations and the practical applicability of the criteria could take place during Phase 2. This could be linked with the study of the relative benefits of water use to allow for scenario planning for future use or development of the basin. The investigation could also include an assessment of the flexibility of the set of criteria, possibly through case studies -such as the potential development of the Lower Orange.
Information systems
One of the key principles of IRBM agreements is the sharing of information between basin states. Moreover, an essential prerequisite of effective management (especially in the context of the complexities of international waters) is an adequate information system. Phase 2 should include an assessment of the parameters of a basin-wide information management system. The assessment should include full business process analysis, levels of access, development of indicators, security and equipment. This assessment should be linked to the investigation into the roles and responsibilities of the Secretariat, since the information system would best be housed within that body.
Dispute resolution mechanisms
The legal report in this series suggests an investigation of more flexible dispute resolutions mechanisms, given that the SADC Tribunal has only recently been established and does not necessarily have the technical capacity to address the complexities inherent in issues relating to international waters. An analysis of the recommendations of this study (should it take place in Phase 2) as they relate to the institutional structure would be essential. 
